Organization of cholinergic systems in the brain of different fish groups: a comparative analysis.
Using choline acetyltransferase immunocytochemistry, we compared the cholinergic systems of the brains of four groups of fishes (lampreys, elasmobranchs, chondrosteans, and teleosts). Cholinergic nuclei were classified in four groups according to their distribution in vertebrates. The cranial motor nuclei and the habenulo-interpeduncular system were cholinergic in all vertebrates. The cholinergic nuclei of the isthmus of fishes showed many similarities with those of tetrapods. The magnocellular preoptic neurosecretory cells were cholinergic in most fishes, whereas in neurosecretory nuclei of tetrapods, cholinergic cells were only observed adjacent to the magnocellular cells. In the subpallium, cholinergic cells were observed in all fishes, with the exception of elasmobranchs, which suggests that they might be secondarily lost. In the pallium of fishes, cholinergic neurons were only observed in elasmobranchs. Because pallial cholinergic cells were only observed in lizard and mammals, they could have appeared several times during evolution. The same is suggested for the presence of cholinergic cells in the optic tectum of only a few vertebrate groups, including teleosts. This preliminary analysis enlarges our knowledge of the cholinergic systems of fishes, although more species and groups need to be studied to provide a more complete scenario of their evolution.